Introduction
The widespread use of personal computer systems in the analytical laboratory, and the processing power they offer, has supported the increasing interest in the application of chemometrics analysed in order to determine some discriminant function which allows subsequent samples to be classified), or 'unsupervised PR' (commonly referred to as 'cluster analysis'). The primary aim of a cluster analysis is to seek and identify implicit structure in unclassified sets of data. Numerous texts and reviews are available describing the principles and applications of such data manipulation techniques [1] [2] [3] [4] .
While hierarchical cluster analysis is one of the most popular PR techniques in science, because of the familiar dendrogram representation ofassociation between objects, the use of this graphic display can produce considerable distortion in the data representation and the actual display obtained is dependent on the method employed. Nonhierarchical techniques do not directly distort the data, but their graphic representation is less obvious and the results may not be simple to interpret. The aim of the present study was to investigate the implementation of a non-hierarchical clustering algorithm, based on fuzzy pattern recognition, and its application to the classification of polymer films by means of their infra-red spectra.
The theory offuzzy sets, in a form suitable for computerized implementation and as a formal branch of mathematics, was first proposed by Zadeh [5] . The 
Fuzzy classification algorithm
Cluster analysis seeks to achieve classification of a group ofsamples or objects according to the similarity of features measured on each object. Clearly defined clusters will be characterized by member objects being similar or close in the multidimensional feature space, and well separated from other clusters. A common measure of similarity, and that used in the present study, is the Euclidean distance between objects. The fuzzy c-means clustering technique seeks to minimize the within-cluster squared Euclidean distance between the objects and the centre ofeach cluster. The number of clusters, c, is pre-selected by the user. The algorithm to generate the c-partitions and, hence, the c-clusters was proposed initially by Bezdek et al. [3] and the computerized implementation has been discussed by Zadeh [7] . The degree or extent to which an object, i, belongs to a specific cluster, c is referred to as that object's membership function (#ci). From a preselected number ofclusters and a randomly generated initial fuzzy partition of the objects such that there are no empty clusters, and the membership functions for an object with respect to each cluster sum to unity, the algorithm proceeds iteratively. 
where ik is the degree of membership of the object to the cluster, i, and n is the total number of objects. Figure 2 illustrates the scatter plot of a bi-variate data set [8] . The 
Characterization of polymers
The use and application of the fuzzy c-means algorithm was investigated further using infra-red spectral data and examining the ability of the technique to classify spectra. Polymer samples tbr characterization were acquired from a number of sources, including a commercial polymer identification kit [9] figure 5(a) , the 
